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$q\in \mathbb{C}^{\cross}$ 1 . $q$ 1
$e$ $(e\geq 2)$ .
, . H
Bernstein $X_{1},$ $\ldots,$ $X_{n}$ Laurent
, $(X_{1}, \ldots, X_{n})$ $(\lambda_{1}, \ldots, \lambda_{n})\in(\mathbb{C}^{\cross})^{n}$
$\{\lambda_{1}, \ldots, \lambda_{n}\}\in(\mathbb{C}^{\cross})^{n}/S_{n}$
. $\mathbb{C}^{\cross}$ $q$- , $q^{\mathbb{Z}}$
1 , $\mathcal{O}\subseteq \mathbb{C}^{\cross}$ $q^{Z}$-
$H_{n}$ -Mod $C_{n,\mathcal{O}}$
$C_{n,0}=$ { $H_{n}$- $X_{1},$ $\ldots,$ $X_{n}$ $\mathcal{O}$ }
, $H_{n}$- $L$ , q$\sim$ $\mathcal{O}_{1},$ $\ldots,$ $\mathcal{O}_{r}$
$H_{n_{j}}$ -PI $L_{j}\in C_{n_{j},\mathcal{O}_{j}}(1\leq j\leq r)$ , $($ $n_{1}+\cdots+n_{r}=n)$
$L=Ind_{H_{n_{1}}\otimes\cdots\otimes H_{n_{r}}}^{H_{n}}(L_{1}\otimes\cdots\otimes L_{r})$
. $H_{n}$- $C_{n,\mathcal{O}}$ Hn$arrow$
.2 2 . Lusztig, Ginzburg
1 , $q^{Z}$ $e$ .
$2\mathcal{O}=q^{Z}$ .
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$A_{earrow 1}^{(1)}$ Kac-Moody Lie . Caitan $\mathfrak{h}$ $\alpha_{i}^{\vee}(i\in \mathbb{Z}/e\mathbb{Z})$
$d$ , $\Lambda_{i}\in \mathfrak{h}^{*}$
$\Lambda_{i}(\alpha_{j}^{\vee})=\delta_{ij}$ , $\Lambda_{i}(d)=0$
. $\Lambda\in\oplus_{i\in Z/e}z^{\mathbb{Z}}\geq 0^{\Lambda_{i}}$ , $H_{n}$ $H_{n}^{\Lambda}$ $H_{n}$
$\prod_{i\in Z/eZ}(X_{1}-q^{i})^{\Lambda(\alpha_{i}^{\vee})}$
$\mathbb{C}$- . Dipper,
James, Mathas , $H_{n}^{\Lambda}$ cellular
. , $m= \sum_{i\in Z/}$ez $\Lambda(\alpha_{i}^{\vee})$ ,
$\Lambda=\Lambda_{\gamma_{1}}+\cdots+\Lambda_{\gamma_{m}}$ 1 m$\sim$ $\lambda=(\lambda^{(1)}, \ldots, \lambda^{(m)})\vdash n$
$e$-
$x\in\lambda$ $\lambda^{(c)}$ $a$ $b$ $res(x)=-a+b+\gamma_{c}$
, $m$- $\lambda$ Specht $S^{\lambda}$ $S^{\lambda}$ $\langle$ , $\rangle$
, $D^{\lambda}=S^{\lambda}/$ Rad(, $\rangle(S^{\lambda})$ $D^{\lambda}\neq 0$ $D^{\lambda}$
$H_{n}^{\Lambda}$- . , $\lambda$ $e$-
$e-1$ . Misra-Miwa , $e$-
$\mathfrak{g}$-crystal $B(\Lambda_{i})$ . Mathas
.
1. $D^{\lambda}\neq 0$
$\lambda^{(m)}\otimes\cdots\otimes\lambda^{(1)}\in B(\Lambda)\subseteq B(\Lambda_{\gamma_{m}})\otimes\cdots\otimes B(\Lambda_{\gamma_{1}})$ .
$B(\Lambda)$ $B(\Lambda_{\gamma_{m}})\otimes\cdots\otimes B(\Lambda_{\gamma_{1}})$ ,
$\Lambda$
$\mathfrak{g}$-crystal .
, $H_{n}^{\Lambda}$- $n=0,1,$ $\ldots$
$\mathfrak{g}$-crystal $B(\Lambda)$ , [A]
( ) . , $\tilde{e}_{i}$ .
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2. $D^{\lambda}$ $i$ - $e_{i}(D^{\lambda})$ , $X_{n}$ $q^{i}$
Hn$\Lambda$-l- , Soc $(e_{i}(D^{\lambda}))=D^{\tilde{e}_{i}\lambda}$ .








$Z_{n}$ Steinberg , $K^{GL_{n}\cross G_{m}}(Z_{n})$ $Z_{n}$ $GL_{n}$ $\cross$ Gm$arrow$
Grothendieck . ,
$K^{GL_{n}\cross G_{m}}(Z_{n})$ $R(GL_{n}\cross G_{m})$ . $s\in$
$GL_{n}(\mathbb{C})$ $q^{Z}$ $a=(s,q)$
$R(GL_{n}\cross G_{m})arrow \mathbb{C}$ . $q:G_{m}arrow \mathbb{C}^{\cross}$ $R(GL_{n}\cross G_{m})$ $\mathbb{Z}[q^{\pm}|-$
$X_{1},$ $\ldots,X_{n}$ Laurent a ne Hecke
$H_{n}^{a}=\mathbb{C}\otimes_{R(GL_{n}\cross G_{m}}{}_{)}H_{n}$ Lusztig, Ginzburg
$H_{n}^{a}\simeq \mathbb{C}\otimes_{R(GL_{n}xG_{m})}K^{GL_{\mathfrak{n}}\cross G_{m}}(Z_{n})\simeq H_{*}^{BM}(Z_{n}^{a},\mathbb{C})$
. , $\mathcal{N}_{n}$ $GL_{n}$ Lie ,
$\mathcal{N}_{n}^{a}=\{X\in \mathcal{N}_{n}|sXs^{-1}=qX\}$
$Z_{GL_{n}}(s)$- $H_{n}^{a}$ - . Springer
$\tilde{\mathcal{N}}_{n}^{a}arrow \mathcal{N}_{n}^{a}$ , $Z_{GL_{n}}(s)$-
shift shift ,
$H_{n}^{a}$- . $\mathcal{N}_{n}^{a}$ $Z_{GL_{n}}(s)$- multisegment
, Lusztig Ginzburg . (
multisegment aperiodicity ,
[AJL] .)
3. Hna- aperiodic multisegment .
, aperiodic multisegment $i\in \mathbb{Z}/e\mathbb{Z}$ $s$
$q^{i}$ . $a=(s, q)$
aperiodic multisegment .




. , $C_{n,\mathcal{O}}$ $H_{n}$- $n=0,1,$ $\ldots$
$\mathfrak{g}$-crystal $B(\infty)$ .
. Hn$arrow$





, 3 $H_{n}$- $B(\infty)$
, 2
. .3
4. $B(\Lambda)\llcornerarrow B(\infty)\otimes T_{\Lambda}$ $\lambda\mapsto f(\lambda)\otimes t_{\Lambda}$ . ,
$H_{n}- lD$ $D^{\lambda}\simeq L_{f(\lambda)}$ .
.
5. Soc $(e_{i}L_{m})\simeq L_{\overline{e}_{i}m}$ .
( 2 5) 4 . ,
$D^{\tilde{e}_{i}\lambda}\simeq L_{f(\overline{e}:\lambda)}$
Soc $(e_{i}L_{f(\lambda)})\simeq L_{\overline{e}_{i}f(\lambda)}=L_{f(\tilde{e}_{i}\lambda)}\simeq D^{\tilde{e}_{i}\lambda}=Soc(e_{i}D^{\lambda})$
crystal $L_{f(\lambda)}\simeq D^{\lambda}$ , .
2 [AJL] ,
. , Top $(e_{i}L_{m})\simeq L_{\overline{e}_{i}m}$
. $p_{i}$ $X_{n}$ $q^{i}$
. Steinberg a- $Z_{n}^{a}$ ,
$s$ flag
$(q^{i_{1}}, \ldots,q^{i_{n}})$ . , $q^{i_{n}}=q^{i}$ flag
$p_{i}Z_{n}^{a}p_{i}$ , $\mathbb{C}$- $p_{i}H_{n}^{a}p_{i}\simeq H_{*}^{BM}(p_{i}Z_{n}^{a}p_{i}, \mathbb{C})$ .
$H_{n}^{a}$ - $L_{m}$ $e_{i}L_{m}=p_{i}L_{m}$ , piHnapi $arrow$
$L_{m}$ .4
Top $(p_{i}L_{m})$ , $a=(s, q)$ $q^{i_{n}}$
$a’=(s’, q)$ , $p_{i}H_{n}^{a}p_{i}arrow H_{n-1}^{a’}$ $p_{i}H_{n}^{a}p_{i^{-}}$
$H_{n}^{a}:_{1}$ - . ,
$p_{i}L_{m}$ PiHnaPi $\sim$
. , $L_{\tilde{e}_{i}m}$ , .
aperiodic multisegment $U^{-}(\mathfrak{g})$
, $L_{\overline{e}\iota m}$ Lusztig $U^{-}(\mathfrak{g})$
. Chevalley Lusztig
$\mathcal{N}_{n-1}^{a}arrow E’arrow E’’arrow \mathcal{N}_{n}^{a}$
. , $E”$ $x\in \mathcal{N}_{n}^{a}$ $s$ $q^{i}$ 1




$L_{m}$ . $q^{i_{n}}=q^{i}$ flag
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